Abstract-This
INTRODUCTION
Considerable efforts have been devoted to the study of quantized systems in recent years, for instance, see the papers in Brockett and Liberzon (2000) , Ishii and Francis (2002, 2003) , Liberzon (2003) , Liu and Elia (2004) , Ishii and Basar (2005) , and the references therein. Among these results, mainly two approaches for studying control problems with quantized feedback are chosen, which are called static quantization policies (e.g., Delchamps, 1990 Considerable attention, however, have been paid toward the study of fuzzy systems, for instance, see the papers T. Takagi and M.Sugeno (1985) , Tong RM. (1977) , Kazuo Tanaka, Takayuki Ikeda, and Hua O. Wang (1998) and the references therein. Among these results, a significant model is the T-S model proposed by T. Takagi and M.Sugeno (1985) which is described by fuzzy IF-THEN rules. From the point of view of system analysis, T-S model is appealing since the stability and performance characteristics of the system can be analyzed using a Lyapunov approach including the quadratic Lyapunov functions (e.g., E. Kim and H. Lee, 2000; Tanaka K, Ikeda T, and Hua O. Wang, 1998) and the nonquadratic ones (e.g., Thierry Marie Guerra and Laurent Vermeiren, 2004).
In this paper, we concentrate on the problem of H feedback control of two classes of T-S fuzzy impulsive systems via fuzzy quantized feedback. New results on the H feedback control of one class of fuzzy nonlinear uncertain impulsive systems and one class of fuzzy nonlinear impulsive systems with nonlinear uncertainties are presented by choosing appropriately quantized strategies and applying the Lyapunov function approach, respectively.
The paper is organized as follows. Section II gives the concept of quantizer, some notations and problem statement. 
Throughout this paper, we denote by | | the standard Euclidean norm in the n-dimensional vector space , 
where is an adjustable parameter, called the "zoom" variable, that is update at discrete instants of time.
To be convenient, we denote
The T-S fuzzy system, suggested by T.Takagi and M. Sugeno (1985) , can represent a general class of nonlinear systems. It is based on "fuzzy partition" of input space and it can be viewed as the expansion of piecewise linear partition.
Consider a uncertain impulsive nonlinear dynamic multiinput-multi-output system modeled by the T-S fuzzy system, which can be represented by the following forms:
IF-THEN form: 
U t x t bx t
For the nonlinear plant represented by (4) or (5), we consider the fuzzy controller as follows:
IF-THEN form:
INPUT-OUTPUT form:
The system (5) with (9) can be written the form of the T-S fuzzy control system as follows:
Our main aim is to find some sufficient condition which make the closed-loop system (10) 
The system (5) with (13) can be written the form of the T-S fuzzy control system as follows: 
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We have
Therefore, by (15) , we obtain 
z z w w dt (18) 0 By virtue of (19) That is to say 
Hence, we can easily achieve that system (14) is exponentially stable with an H norm .
IV. QUANTIZED FEEDBACK CONTROL
Considering the H feedback control of nonlinear uncertain fuzzy impulsive systems (5) with quantized controller law (9) 
We have (10) ( ) | :
Therefore, by (15), we obtain (10) 
x x x According to (22) , for any nonzero x , we can find a positive scalar such that
This is also true in the case of 0 x , where we set as an extreme case and consider the output of the quantizer as zero.
Hence, there exists a control strategy for , such that (10) ( ) | 0 H t . Repeating the approach of the above proof of Theorem 3.2, we can achieve the fuzzy impulsive system (10) exists a control strategy for such that the closed-loop system (10) is exponentially stable with an H norm .
V. FUZZY NONLINEAR IMPULSIVE SYSTEMS WITH NONLINEAR UNCERTAINTIES
Consider a nonlinear dynamic multi-input-multi-output system with nonlinear uncertainty modeled by the T-S fuzzy system, which can be represented by the following forms:
